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® A data input apparatus comprising a pen for 
selectively indicating and inputting (1) desired data; 
a display unit (9) for displaying an image of the Input 
data; a tablet (8) for obtaining coordinate data by 
Indicating with the pen the position con^esponding to 
a predetermined portion of a pattern displayed on 
the display unit (9); means for detecting the coordi- 
nate data in response to a downward press of the 
pen to the tablet (8), and further detecting the co- 
ordinate data in response to an upward lift of the pen 
from the tablet (8); means for setting a first region of 
a predetermined area in the tablet (8), and also 
setting a second region which includes the first 
region and has an area greater than that of the first 
region; and deciding means for accepting the input 
data in response to a downward press of the pen to 
the first region and thereafter setHihg the input data 
In response to an upward lift of the pen from the 
second region. The apparatus is capable of prevent- 
ing unintentional cancel of the Input data that may 
result from an accidental displacement of the pen-up 
region beyond the pen-down region, hence facilitat- 
ing accurate input of data to consequently realize 
faster manipulation. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present Invention relates to an apparatus s 
and a method for inputting data by utilizing a 
pattern displayed on the screen of a display unit 

2. Description of the Prior Art 

10 

In an attempt to achieve dimensional reduction 
in a computer or the like, it has been known 
heretofore to employ an apparatus where a trans- 
parent tablet is stuck onto a display screen and, 
when a pen is brought down to a key-shaped i6 
pattern displayed on the screen, a coordinate sig- 
nal con-espondlng to the position of the key is 
generated from the tablet so that the same effect 
as depression of the key is attained. 

Fig. 8 shows an example of such apparatus, 20 
wherein the function of an electronic desk calcula- 
tor is displayed on a screen, and an input accepted 
in accordance with a downward press of a pen to a 
button region is settled when the pen is lifted up 
from the same region. In such an apparatus, when 25 
the pen is pressed down to one button position for 
example, the button is displayed as a reversal 
image. The input is settled in response to a pen-up 
action while the displayed image is reversed again 
to the normal state, and the numerical input or so 
input data to be processed is registered. 

In case the input data Is to be changed imme- 
diately after depressing the button because of an 
erroneous depression or some other reason, the 
input can be canceled by dragging the down-posi- 35 
tion pen to the outside of the button region and 
then lifting up the pen therefrom. 

In such arrangement, the keyboard portion is 
displayed on the screen merely at the required 
time, so that it becomes possible to eliminate the 40 
necessity of the space for attaching the keyboard, 
to consequently form the structure in smaller di- 
mensions. Furthermore, upon en-oneous button de- 
pression or the like, the input data can be imme- 
diately canceled without the need of any particular 45 
manipulation to eventually enhance the handling 
convenience. 

However, in a small-sized electronic notebook 
or the like, ft is requisite to display Individual but- 
tons within a limited region due to the relationship so 
to the display area. Particularly when the apparatus 
is manipulated fast, there may occur a fault that tiie 
pen-up region is deviated from the pen-down re- 
gion by some shake of the user's hand and so 
fortti. In such a case, the input is canceled contrary 56 
to ttie user's intention for execution of the process, 
and the same manipulation needs to be repeated. 



OBJECT AND SUMMARY OF THE INVENTION 

It is an object of the present invention to pro- 
vide an improvement capable of preventing un- 
intentional cancel of input data tiiat may otiierwise 
result from a deviation of a pen-up region from a 
pen-down region. 

According to one aspect of the present inven- 
tion, there is provided a data input apparatus which 
comprises a pen for selectively indicating and in- 
putting desired data; a display unit for displaying 
an image of the input data; a tablet for obtaining 
coordinate data by indicating with the pen tiie 
position con-esponding to a predetermined portion 
of a pattern displayed on the display unit; means 
for detecting the coordinate data in response to a 
downward press of the pen to the tablet, and 
further detecting the coordinate data in response to 
an upward lift of tiie pen from the tablet; means for 
setting a first region of a predetenmined area in the 
tablet, and also setting a second region which 
includes the first region and has an area greater 
than that of tiie first region; and deciding means for 
accepting the input data in reponse to a downward 
press of the pen to the first region and thereafter 
settling the input data In response to an upward lift 
of the pen from the second region. 

According to another aspect of the present 
invention, there is provided a method of inputting 
data by the use of a pen for selectively Indicating 
and Inputting desired data, a display unit for dis- 
playing an image of the input data, and a tablet for 
obtaining coordinate data by indicating with the pen 
the position conresponding to a predetermined por- 
tion of a pattern displayed on the display unit. The 
method comprises the steps of: detecting the co- 
ordinate data in response to a downward press of 
the pen to the tablet; deciding, in accordance with 
tiie result of such detection, that the indication 
signifies a first region conresponding to the position 
where a desired key Is displayed on the display 
unit; accepting the input data in response to tiie 
result of the decision; deciding that the pen has 
been lifted up from a second region which includes 
the first region and has an area greater tiian that of 
tiie first region; and settling tiie input data in accor- 
dance with such decision. 

Due to the constitution mentioned, the input 
data is retained when the pen pressed down to the 
first region Is held witiiin tiie second region which 
is wider than the first region, so that if the pen is 
displaced to the outside of the first region, an 
unintentional cancel of the input data can be pre- 
vented unless the pen is displaced beyond the 
second region. 

The above and other features and advantages 
of tiie present invention will become apparent from 
tiie following description which will be given witii 
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reference to the illustrative . accompanying draw- 
ings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of an exemplary, em- 
bodiment representing the data input apparatus 
bf.the present invention; 

Rg. 2 is a flow chart showing the procedure of 
an operation performed in the apparatus of Fig. 

1; 

Rg. 3 shows exemplary contents displayed on 
the screen prior to detection of a pen-down 
action; 

Rg. 4 schematically illustrates a first region; 
Rg. 5 schematically illustrates a second region; 
Rg. 6 shows a display state where the pen has 
been pressed down to a button "5"; 
Fig. 7 shows a display state where the accepted 
'mi)uX of the button "5" has been settled; and 
Rg. 8 shows exemplary contents displayed on a 
screen in a conventional apparatus. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

Fig. 1 is a block diagram showing the constitu- 
tion of an embodiment representing an electronic 
notebook to which the present invention is applied. 
In the diagram, an input circuit 1 incorporates a 
variety of switches including a power switch, and 
signals for actuating such switches are supplied 
thereto from a CPU 4 via an interface 2; A DC 
voltage obtained by rectifying and smoothing an 
AC power is supplied to a power circuit 3. The 
power circuit 3 has a battery 3a therein, and a 
voltage obtained from an AC power source is used 
as a system operating voltage. In case no voltage 
is supplied from the AC power source, the voltage 
obtained from the battery 3a Is used as the system 
operating voltage. 

To the interface 2, there are connected a tablet 
8, a display unit 9 and a loudspeaker 10. Further- 
more the CPU 4, a ROM 5, a RAM 6 and a backup 
memory 7 are also connected thereto via a bus 
line. 

The tablet 8 is constituted by sticking transpar- 
ent touch electrodes to a face of the display unit 9, 
and patterns of buttons or the like visually repre- 
sented on the display unit 9 are used as input 
buttons of the tablet 8. When the user touches any 
pattern such as a button seen through the transpar- 
ent electrode, a coordinate signal corresponding to 
the. touched portion is supplied to the CPU 4 so 
that predetermined data is Inputted. 

In this manner, the tablet is so formed as to 
generate a coordinate signal corresponding to. the 
portion touched by the user. For generation of siich 



a signal, it is possible to employ either a pressure 
sensitive type which generates a signal In accor- 
dance with a variation in the pressure, or a capaci- 
tance type which generates a signal in accordance 

5 with a variation in the static capacitance. 

Rg. 2 is a flow chart showing the procedure of 
a button tracing operation performed in tiie appara- 
tus where the present invention Is applied. In the 
process of the flow chart, the operation Is started 

10 when the pen has been pressed down to a desired 
button (In an under-mentioned first region). As 
shown at step 100 in Rg. 2, a first region for 
recognizing a pen-down action is set with respect 
to the entire buttons, i.e., a display region is set for 

75 each button illustrated in Rg. 3. Taking a button 
"5" here as an example, the first region for this 
button is substantially rectangular as represented 
by a thick line In Rg. 4, and is defined by coordi- 
nates (xl, Y1) at the upper left comer and coordi- 

20 nates (x2, y2) at the lower right corner. 

Subsequently at step 101, a second region for 
recognizing a. pen-up action is set with respect to 
each of the buttons already set at step 100. As 
illustrated in Fig. 5, the second region includes the 

25 first region and is greater in area than the first 
region by a width w. The second region is shaped 
into a substantially rectangular pattern defined by 
coordinates (x3, y3) at the upper left comer and 
coordinates (x4, y4) at the lower right corner. 

30 Next at step 102, a flag in each button is 

initialized (f = 0). In this state, a process of accept- 
ing a pen-down action is executed at step 103, 
where a decision is made to discriminate between 
a pen-down action and a pen-up action, and the 

36 coordinates (x, y) thereof are detected. In this case, 
the coordinates (x, y) are judged to be in which of 
the button regions set at step 100. (Coordinate 
detecting means) 

The result of the detection at step 103 is de- 

40 cided at step 104. When the result of such decision 
signifies a pen-down action, a further decisioh is 
made at step 105 as to whether the coordinates 
detected at step 103. are within the pen-up region, 
i.e., the second region. 

45 If the result of the decision at step 105 signifies 
that the pen-down coordinates are within the sec- 
ond region, another decision is made as to whether 
the flag is 0 or not. Since the flag has already been 
initialized at step 102, the flag Is Judged here to be 

50 0. Therefore, at step 107, the flag is set to 1. , 

Then the displayed image of the button in the 
pen-down region (first region) Is turned to a rever- 
sal image at step 108, and the operation returns to 
step 103. The state of the pen at this moment Is 

56 detected at step 104, and if the pen-down action is 
continuously maintained, such state is judged at 
step 104. Thereafter a decision is made at step 
105 as to whether the pen is still within the button- 
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up region or not. 

Rg. 6 illustrates the displayed content in the 
stage of the operation mentioned. In this embodi- 
ment, there is shown an exemplary state where the 
button "5" is depressed and displayed as a rever- 5 
sal image. 

Subsequently a decision is made at step 106 
as to whether the flag is 0 or not. Since the flag 
has already been set to 1 at step 107. the flag is 
judged to be not 0 at this time, so that the oper- io 
ations returns to step 103. In this case, the dis- 
played content remains unchanged. 

During the continuous pen-down state, if the 
result of the decision signifies that the coordinates 
corresponding to the pen-down position at step 105 75 
are outside the button-up region (second region), a 
further decision is made at step 115 as to whether 
the flag 1 is 1 or not. Since the flag is 1 at this 
moment as mentioned, the flag is set to 0 at step 
116. and the state of the displayed content is 20 
reversed at step 108. 

The displayed content is reversed to the for- 
mer state of Fig. 3 by clearing the reversal display 
of the input data. This process is relevant to a 
manipulation performed when the input data is to 25 
be canceled because, for example, the pen was 
displaced to any position outside the first-de- 
pressed button region due to an accidental slip of 
the user's hand, or the data was inputted by an 
erroneous depression or the like. Even in such 30 
condition, the input of the preceding button can be 
accepted by reverting the pen from the down- 
position thereof to the former button-up region 
(second region). 

Upon acceptance of the proper input, the user 35 
performs a pen-up action by lifting the pen upward 
from the tablet. Since the flag is set to 1 at step 
107 in case the proper Input is accepted, the flag is 
judged to be 1 at step 120. and then the displayed 
button is turned to a reversal image at step 121 . 4o 

More specifically, the reversal image obtained 
by the pen-down action is reversed again to the 
fomier state, whereby the reversal display is 
cleared. The depression of the button is recognized 
through such process and, as shown in Fig. 7. the 45 
displayed image of the button "5" is reversed^ to 
the former state, while the accepted input data "5" 
is settled and displayed in the window 21. 

Meanwhile, when the pen is shifted to any 
position outside the second region, the flag is set a 
to 0 at step 116. so that if the pen is lifted up in 
such a state, the flag is judged to be not 1 at step 
120 (deciding means). Accordingly the result of the 
decision signifies that no button has been de- 
pressed at this moment ^ 

The description given above can be summa- 
rized as follows. 

Upon detection of a pen-down action to the 



first region of a desired button, a decision Is made 
as to which button has been depressed, and the . 
depressed button (first region) is displayed as a 
reversal image. In case any wrong button is dis- 
played due to an enroneous depression or insuffi- 
cient detection precision, the Input manipulation 
can be canceled by first shifting the pen from the 
down-position to the outside of the second region 
and tiien lifting up the pen thereft-om. 

Even if the pen is accidentally displaced to the 
outside of the first region by some shake of the 
user's hand or the like, tfie selected input is re- 
tained effective unless the pen is displaced beyond 
the second region which is dimensionally greater ^ 
tiian the first region. And even when the reversal 
image of the button is deleted with a displacement 
to the outside of tiie second region, the reversal 
image of the button is displayed again by reverting 
the pen to the first region while holding the pen in 
its down-state, whereby the input is accepted. 

If the pen is lifted up with the input accepted, 
the reversal display of the button is deleted, and 
the input from the button is settled. At tiiis time, 
even if the pen is positioned outside the first re- 
gion, the input is processed as effective data un- 
less the pen is further displaced outside the sec- ^ 
ond region, so that there never occurs an uninten- 
tional cancel of the input 

According to the present invention, as de- 
scribed hereinabove, tfie input data is retained. In 
response to the detection of a pen-down action to a 
desired pattern, in the area wider than the pen- 
down region. Therefore, even in an apparatus hav- 
ing a small-sized display device, unintentional can- 
cel of the input Is hardly induced to consequentiy 
achieve an advantage of facilitating accurate input 
of data, whereby it is rendered possible to attain ^ 
faster manipulation of the apparatus. 

Claims 

1. A data input apparatus with pen means com- 
prising: 

a pen for selectively indicating and input- 
ting (1) desired data; 

a display unit (9) for displaying an image 
of the input data; 

a tablet (8) for obtaining coordinate data 
by indicating with said pen the position cor- 
responding to a predetermined portion of a 
pattern displayed on said display unit (9); 

means (2, 4) for detecting the coordinate 
data in response to a downward press of said 
pen to said tablet (8), and further detecting the 
coordinate data in response to an upward lift of 
said pen from said tablet (8); 

means for setting a first region of a pre- 
determined area in said tablet (8), and also' 
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setting a second region which includes said 
first region and has an area greater than that of 
said first region; and 

deciding means for accepting the input 

. data In response to a downward press of said 
pen to said first region and thereafter settling 
said input data In response to an upward lift of 

. said pen from said second region. 

2. The apparatus according to claim 1, wherein 
said tablet (8) Is superposed on said display * 
unit'(9):.ln such a manner that the displayed 
image on said display unit (9) Is rendered 
visible through said tablet (8). 

3- The apparatus according to claim 1 or 2, 
wherein said deciding means Is so formed as 
not to execute said data settling process if said 
pen is lifted upward from any position outside 
said second region after the input data is ac- 
cepted with the downward press of said pen to 
said first region, and said means executes a 
predetermined process without any Indication 
of data by said pen. 

4. The apparatus according to anyone of claims 1 
to 3. wherein said predetermined portion is 
displayed in the shape of a key on said display 
unit (9), and said first region is so set as to be 
equal to said key-shaped portion. 

5. The apparatus according to claim 4, further 
having display control means which controls 
the display state in such a manner that the 
displayed Image of said key is reversed when 
^aid input data is accepted from said deciding 
means, and is reversed again to the fomner 
state when said input data Is settled. 

6. The apparatus according to anyone of claims 1 
to 5, wherein said apparatus Is a small-sized 
portable computer. 

7. A method of inputting data by the use of a pen 
for selectively indicating and Inputting (1) de- 
sired data, a display unit (9) for displaying an 
image of the input data, and a tablet (8) for 
obtaining coordinate data by indicating with 
said pen the position corresponding to a pre- 
determined portion of a pattern displayed on 
said display unit (9), said method comprising 
the steps of: 

detecting the coordinate data in response 
to a downward press of said pen to said tablet 
(8): 

deciding, in accordance with the result of 
such detection, that the indication signifies a 
first region conresponding to the position where 



a desired key is displayed on said display unit 

(9); 

accepting the input data In response to the 
result of the decision; 
5 deciding that said pen has been lifted up 

from a second region which Includes said first 
region and has an. area greater than that of 
said first region; and 

: settling the input data in accordance with 
70 such decision. 
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FIG. 8 
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